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Technical Lesson 10 

D.C. GENERATORS 


The theory of the electric generator and the electric motor are very 
closely related and the construction of both is practically the same. 

The action, however, of the generator is opposite to that of the motor. 
The generator, or dynamo, as it is sometimes called, converts mechanical 
energy into electrical energy while, as you just learned, the motor con¬ 
verted electrical energy into mechanical energy. 

Electrical energy is taken from a generator when it is driven by an 
electrical motor or by other means such as a steam or gas engine, or 
by a water turbine. 

The dynamo can be used either as a generator or motor. The term used 
to designate a machine depends upon whether it is to be used as a motor 
or as a generator. In shop practice this method of having one machine 
which can be either used as a motor or generator is employed to some 
extent. 


HISTORY OF THE GENERATOR 

We have to look backward a good many years to find when the first 
generator was used. In 1821 Michael Faraday, an English scientist, 
found that he could produce rotation of a magnetic needle when it 
was brought near a conductor carrying an electric current. He did 
this while experimenting and applying the discoveries of Oersted in 
electromagnetism. In 1831 Oersted 1 s great discovery of electromagnetic 
induction was made and, from that date, you might say the electric 
generator was born, for it was on this principle that the dynamo was 
founded. Since then many men have contributed to this discovery and 
it has taken years of constant study and application to bring the 
generator to it*s present day perfection. 

THE PRINCIPLE 

Generator;— from the name many people think the dynamo generates 
electricity. To entertain this idea, however. Is wrong. A dynamo 
can no more generate electricity than a windmill can generate water. 
The water is there; the windmill merely forces it out of the well. 
Electricity is already there, and the dynamo only creates a force 
which moves the electric current through a wire. 

In your earlier lessons you spent some time with electromagnetic 
induction, learning how an E.M.F. was induced in a wire when it 
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moved through a magnetic field. You were then acquiring knowledge 
which will now enable you to understand the principle of the generator. 

If you make a loop of wire and bring the ends out to two "collector” 
rings as shown in Figure 1, and place this loop in a magnetic field, 
and so arrange the loop that it may be rotated in this magnetic field, 
you will have an experimental device suitable to illustrate the princi¬ 
ple of a simple generator. 

If this loop is now revolved so that the lines of force between the 
two magnets are cut an E.M.F. will be induced in the loop and current 
will flow through the loop "A.A." and "B.B." The current which is 
being forced around this loop by the induced E.M.F. will flow to the 
collector ring "C", to the brush "D", and through the meter M to 



Figure 1 

brush "F", to collector ring "E" and return to side "B.B." of the loop. 
The current has caused the meter needle to move so we know that current 
flows in the loop. 

If the loop is turned from the position as shown in the diagram by the 
handle "H" to the left, the side "A.A.” of the loop will begin to move 
through and cut the lines of force at an angle. 

As the side "A.A." moves in the direction shown by the large arrows 
the induced E.M.F. will cause current to flow through the loop as shown 
by the small arrows on the loop. More lines of force are cut as it 
moves toward the dotted lines *K.K.% which represents the loop at the 
point where it cuts the greatest number of lines of force or at right 
angles, and when it reaches this position the maximum E.M.F. is induced 
and the greatest current flow naturally results. 

As the 'loop moves out of this point of greatest field strength toward 
position "B.B." less and less E.M.F. is induced as the loop gradually 
approaches the point "B.B."; at point "B.B." the loop moves parallel 
to the magnetic field and no lines of force are cut consequently no 
E.M.F. results. 
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As the loop continues beyond position „K.K. , the 

ally became less until, at point uxw * 

The induced E.M.F. gradually increased from zero at point "A.A.", 
to a certain point and then decreased again to zero. 
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Figure 1A 
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figures around the rim of the wheel. Start at tne^ wlll gee a 
the arrow which P° int ® | e g ero line- this zero line extends, we will 

the SerfS;i 2 . 3,4 5, a, V, 8, 9, 10, 11, 1., 
13^’14, 15, will then he at intervals of an inch. 

, left of arrow 0 points to 1, the next arrow 

above 1 "and tT^f^ of^of llofnts to l, and so on around the rim 
of the circle until we return to arrow zero. 

we are going to let the arrow which points to zero represent the position 
of side "aTa." of the loop in Figure 1. 

M „.nt you to folio. .U. W SZ’tZt 
a curve which is the method used by aH electr^rtant for you to know 
trie current moves in a^A.C. ^cuit.^It ourV es before you finish this 

work and we want you to understand how the curve is obtained. 

The loop will be rotat 

loop, however, let us look over t P induoed voltage as it in- 

creases^and 'decreases^in t£ louring its Journey through the lines 

of force. 
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On the inner circle of the meter you find numerals 0 to 15; these 
correspond to the movement of the loop# On the outer circle 10 v 
(10 volts) 20 v, 30 v, 40 v appear and, following the circle around, 
40 V 30 v, 20 v, 10 v, 0 volts appear# Now let us start the loop 
and,’if it were possible to observe the individual readings as the 
loop is turned, the following results would be noted# 


The loop moves from point zero, the neutral or zero position, to point 
1 and has cut lines of force for a distance of one inch. Glancing 
quickly at the meter M, Figure 1, we find that the voltage has increased 
from zero volts to 10 volts. At this position, or point "a", Figure 1A, 
place a dot. The loop moves on, and at our next point of observation is 
at point 2. Again reading the meter we find the voltage has increased 
to 20 volts, so at point "b" Figure 1A, another dot is placed. As the 
loop revolves, and arrives at point 3, Figure 1A, we take our reading of 
30 volts, and another dot is placed at point M c M , (Note that the voltage 
is increasing as the loop approaches the point where it is cutting more 
lines of force at right angles). At point 4, another reading is taken 
and we find the meter reads 40 volts. So we place a dot at d . 


The arrow pointing to number 4 Figure 1A represents the loop in position 
"K.K.”, of Figure 1. 


As the loop moves downward from point ”K.K.” in Figure 1 to point B.B. , 
the resulting positions are shown in Figure 1A by numbers 5, 6, 7, 8. We 
find that at point 5 the voltage has dropped to 30 volts, or 10 volts 
less than at point 4, and a dot is placed at point ”E n . Our next reading 
is.at 6. The meter reads 20 volts and a dot is placed at F ; at point 
seven the voltage has dropped to 10 volts and a dot is placed at G and, 
as point 8 is reached, the meter shows zero volts and a dot is placed at 

W H” • 


The foregoing is called one alternation; the voltage at the start was 
zero and it gradually increased until the maximum of 40 volts was 
reached when it receded again to zero value. 


As the portion of the loop "B.B.” continues it begins to travel upward 
through the lines of force inducing an E.M.F. opposite in polarity to 
that induced on its downward travel. Naturally the current will change 
its direction of flow. We will show you how to plot this by using Figure 

1A. 

The loop is now moving from position "B.B.” towards ,? L.L.”; and as it 
leaves point 8, Figure 1A, and reaches point 9 we find that the meter 
reads 10 volts. Following out our line to point n I another dot is 
placed. (Note that the voltage is increasing again but in the opposite 
direction.) Point 10 is now reached in the upward travel of the loop 
as it comes under the influence of the "s” pole of the magnet, and our 
meter reads 20 volts; another dot is placed at ”J”. When r ®2 c ^ e< * 

the meter reads 30 volts and another dot is placed at K ; point 12 is 
next with a meter reading of 40 volts or the maximum voltage of the 
alternation. 


Lesson 10 - sheet 4 



mv e voltage now "begins to drop and, as points 13, 14, and 15 are passed, 
we read a S voltage of 30, 20 and 10 volts, respectively, with dots placed 
at "L" ,, M n n N" and Finally when the loop reaches zero, the 

iL point! the voltage has dropped to zero and, with a final dot at »P", 
a cycle of values has been completed, i.e*, two alternations, 

TJov; starting with the dot at zero draw a continuous line through A, B, 

! t I, J, K, L, M, N, 0, to P and you will have a curved 
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Figure 2 
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Figure 3 
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lino as shown in Figure 2. Draw a straight zero line beginning at zero 
through "H" to "P n , and a true sine curve is the result, shown in Figured 

__ u iq seen as the portion of the loop leaves the point 

^°a " it moves downward and cuts the lines of force under the influence 
A * * direction of induced of the magnet "N n , (north polarity) and the 

current in side a- induced E.M.F. is in one direction while the 

j loop leaving the position "B.B." iS ] cutting 

-V the Xines of force under the magnet S (south 

polarity)upwards, inducing an E.M.F. in the 
opposite direction. 

To lead this induced alternating current out 
of the loop two collector rings C and E 
are mounted on the shaft, insulated from each 
other, to which are connected the ends of the_ 
loop and on which rest the brushes D and F 
as shown in Figure 1. Leads connect the 
brushes to the meter and, as just explained 
to you, as the loop revolves, the needle of 
the meter indicates the rise and fall of in- 

vHo-nrp 4 duced current at the various parts of the 

Figure revolution or cycle. These results may be 

plotted similar to the curve you have just made. 

“•SfJSS lesson) ‘SoSE^.t 

flows in the external circuit in one direction. 

This may be done by removing the collector rings,:shown:in Figure 1, 

ss,*is£ •arsr >■ — 
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therefore only two segments are needed. The metallic ring is split 
into two segments A and B and, where they are split, insulation 
placed between which is flush with the outside face of the segment. 
The ends of the coil are soldered to each segment as shown in Figure 
4 The loop "A" and "B", as shown in the diagram if parallel with 
the magnetic field and this is the position where no E.M.P. is in¬ 
duced as indicated by the small meter. (Also note the brushes short 
circuit both segments; that is the neutral or no voltage position.; 


TO LOOP 


TO LOOP 


TO LOOP 
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Figure 4A 
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1 p^i t 

iWJ 

Figure 4C 
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Figure 4E 


Now by turning the handle in Figure 4 so the loop revolves counter¬ 
clockwise, or to the left, side "A" of the loop begins to out the 
magnetic field of the magnet under the N pole inducing an E.M.F. 
which causes an induced current to flow in this half of the loop as 
shown bY the arrow. The commutator segments which are secured to 
the shaft have Sov^d into the position as shown at 4A, and the induced 
current is flowing to segment "A" and out brush "F" through the meter 
to brush "G", into segment "B", and to the B side of the loop. 

At the same time, ft B ,f half of the loop has moved upward, as shown by 

the arrow, cutting the magnetic field of magnet s »^^^^hro 
in this half of the coil causing an induced current to flow through B 
half of the loop, as shown by the arrow, which is opposite in direction 

to that of side r, A". 

The coil has now taken the same position as shown in Figure 5 by the 
arrows 2 and 6. 

As the loop rotates it reaches the position 3 and 7, Figure 5, with 
the commutator as shown in Figure 4B. Position 4 and 8, Figure 5 is 
the ..next position of the loop with the commutator in position Figure 4C. 

.. nrt<l i Hnr , i an( r 5 . Figure 5, ”A m side of the loop is at position 5, 
while "b 1 * side is holding the position that n A ff formerly held at the 
Itart, or posftlln1.The loop is again in the neutral plane, at which 
point no E.M.F. is induced in the loop. 

"A" side of the loop and "A" segment of commutator could be considered 
positive It this point, and the »B" side of the loop and "B" segment 
If the commutator negative. The commutator is shown;short circuited 
at. 4D and in this position the loop is parallel to the magnetic field 
at which time no current flows. 
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Continue to rotate the loop,n^and^e^nt 1 "!" Ire^egatf^” Figure 4E, 
and°?he P 3 ^ 1 cy 4 ll“f events take place over and over again as the loop 
continues to rotate, 

.. 4 . PAr v> half revolution the current changes 
Thus, you can readily see ^der the influence of the different 

direction in the lo°P aS ^ . however, keeps the current flowing in 

rsK’S? «• — ,s “ 

plylng^direot current to the external oirouit. 

Thus, with only one coil on the This 

current would rise and f all hut would not ^ ^ a pulsa ting 

condition is shown in the curve Flgur d » alrabl because if a lamp 

f/ 6 connected'^ the^trcult instead of the meter the lamp would appear 
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dJltTirst then bright at the point £ ."in 

again and at each half revolution t 0 f alternate increase and 

- - - 3 

"rLS’S 1 ? i»isrs: p» 

second of time. replaoes the preceding loop 

The loops are so arra ?ged that- that the E.M.F. is practically 

coming into me magnetic field -oj.pl ^ Qf the maxim um voltag e point 

“.“rrlrtns .t <*. — 

However, even with a _ large p ^ be t h es e a ™ight e flSctuation S a of°the current 
ingly large number of se |™® b t f £ U otuations S of the current are known as 
will still be in value that, as far as ordinary 

IlSs^nces^e concerned, they are of no importance. 

If we revolve the armature throughthfair^aj between the 
°°ifs S^:“o B 3 ST£ 3 St^S"tui materially reduce its strength. 

Ll armature coils are wound ^ftrtn c™fpoetically 

about which you have tic field poles, reducing the reluctance 

fills the space between the mag therefore, a greater number of lines 

offered to the magnet! The^distance betweerTthe revolving armature core 

of force, may be cut. usually 1?64 of an inch, 

and the field magnet pieces is usuaj.xy / 
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FIELD POLES 

The field magnets of motors and generators are generally large electro¬ 
magnets* The core in most cases is either cast iron, wrought iron or 
soft steel. In some types of small motors the frame and pole pieces 
are permanent magnets and these require no field winding. 


In the larger types we deal with the field magnets are electro-magnets 
and are made up separately and bolted to the frame of the motor or 
generator. The field pole is machined carefully to fit closely to the 
frame, because a tight joint reduces magnetic leakage. The field pole, 
n A" in Figure 8, is soft iron cast into shape, and then machined as 
shown. Holes are drilled for the holding bolts and provisions made 
to countersink the heads of the holding bolts into the shoe of the 
pole piece. 


MACHINED OFF 
/TO FIT FRAME 


BOLTS _ 



FIELD 
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WIRE 
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Figure 8 
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•'FRAME 


The form wound field coils are next prepared as shown in B. In series 
wound motors the field coils consist of heavy insulated wire. As each 
turn is wound on the form, shellac is applied. Upon completion of the 
winding as shown at "B”, Figure 8, it is wrapped with cotton tape 
shellaced again and baked. The completed winding is then ready for 
the pole piece, which is removed from the frame, and the field coil is 
slipped over the pole piece fitting close up to the shoe of the core, 
as shown at ”C W , Figure 8. The completed field coil is then placed 
inside the generator frame, bolted into place and the terminal of each 
coil connected as shown at n D’ f , Figure 8. The placing of the pole 
pieces as to polarity, together with the path of the magnetic field 
through the frame, is also shown at "D", Figure 8. This figure shows 
a four pole generator. Bipolar (two pole generators) are also used. 


The field coils are connected in different ways according to the design 
of the machine. In most commercial direct current generators the fields 
are self excited; that is, they are energized from the current generated 
in the armature. In alternating current generators the field is generally 
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excited separately by a small D.C. generator connected directly to 
the armature shaft of the alternator, or from the D.C. supply mains. 

The soft iron used in the field magnet retains a amall amount of 
magnetism, called residual magnetism, after the generator is shut 
down. On starting the generator this residual field makes it possi¬ 
ble for the armature coils, as they cut this weak field, to generate 
an induced E.M.F. thereby starting an induced current. As soon as 
current begins to flow in the armature it strengthens the field wind¬ 
ing, gradually building up the magnetic field strength until it becomes 
normal* 

There are times when this residual magnetism fails; that is, the pole 
pieces lose their magnetism to such an extent that the E.M.F. will not 
build up„ In this case it is necessary to separately excite the field 
magnet winding by connecting several dry cells in series with the field 
coils to produce a field strong enough for the armature to develope an 
E.M.F.. As soon as the E.M.F. starts to build up the dry cells are dis¬ 
connected and with the field circuit restored, the machine will operate 
normally. 


Let us observe some of the ways the generator field coils are connected 
with the armature, which designates the type of D.C. generator. To make 
this as easy as possible we will use three drawings; all three slightly 



Figure 9A Figure 9B Figure 90 


different in appearance but, nevertheless, the circuits are the same. 

Figures 9A, 9B, and 9C show the connections for a series generator in 
which the field coils are connected in series with the armature; all 
the current passing through the armature windings must pass through 
the field windings as well. 

Suppose first we lay four field, magnets out in a row as shown in Figure 
9A. Connect them all in series and then connect number 1 to the armature 
brush; the other field winding terminal, number 2, goes to the load and 
meter. The other side of the armature terminal, number 3, goes to the 
meter. This is a series connection. Figure 9B is a schematic drawing of 
the same thing, while in Figure 9C we have placed the coils and armature 
in a frame. By tracing the circuits you will find "A" and ”B” the same. 

The shunt type of D.C. generator is shown in Figures 10A, 10B and IOC. 
notice that the field coils are wound in series with each other and 
connected across, or in parallel with, the armature coils and NOT IN 
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SERIES. The coils are wound with a large number of turns of fine wire 
as only a small portion of the armature current flows through the field. 
Figure 10A shows the field coils in a row. Figure 10B is the schematic 
drawing, and in Figure IOC the field coils are shown placed in the gener 
ator frame. 

The compound wound generator is a combination of both the series and 
shunt generators, having both a series and shunt field. The charac- 


SHUNT FIELD-. 



teristics of both the series and shunt machines are thus combined in 
one machine and much better regulation of the voltage is secured under 
all conditions of varying loads. 


The series winding is connected in series with the armature and the 
load as shown in Figures 11A, B and C, while the shunt field is con¬ 
nected in parallel or in shunt, with the armature. 


The action of the windings is as follows: When a load is thrown on 



Figure 11A Figure 11B Figure lie 


the generator the shunt field is weakened and at this point the series 
field helps out by strengthening the shunt field thereby automatically 
maintaining a constant voltage under a varying load. 

The current in the compound wound windings must flow through both the 
series and shunt windings in the same direction in order that the re¬ 
sultant field will be strengthened. 

The electromotive force or voltage generated depends upon the follow¬ 
ing factors: 

1st. The number of loops or conductors on the armature revolving in 
the magnetic field. 
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2nd. The strength of the magnetic field or lines of force. 

3rd. The rate at which the armature carrying the loops or conductors 
move through this magnetic field. 

Tt is necessary $ therefore, that these factors he given careful con¬ 
sideration to obtain maximum voltage from a generator. 

•For a detailed explanation of the commutator refer to Figure 7 and the 
text associated therewith on D.C. motors. Both the assembly and dis¬ 
cussion of the commutator is presented. 

The brushes used in nearly all types of generators are made of carbon. 

The hardness and softness depends upon the copper segments of the commu¬ 
tator A soft copper segment requires a soft carbon brush while on hard 
copper a ha?d brush can be used. The degree of hardness of the copper 
is P not changed intentionally; this variation occurs during manufacture 
and different grades of carbon brushes are made to meet this condition. 

The size of the brushes primarily depends upon the amount of current 
being taken from the armature of the generator. If the current is high 
in value then brushes large enough to easily pass such current must be 
used. Conversely, if the current is low in value then proportionat ly 

smaller brushes are used. 

The device holding the brush in the proper place and bearing on the 
commutator is called the brush holder, a diagram and explanation of 
which is shown in Figure 9 in the lesson on D.C. motors. 

This brush holding device is secured to a brush frame from which it is 
insulated fitted with a handle, and so arranged as to allow the brushes 
to be shifted around the commutator. This is called the rocker arm and 
allows the brushes to be moved at times in order to compensate for 
tortlon of the magnetic field. This is explained under the subject of 

"armature reaction". 

ARMATURE REACTION 

A-rnno-Hiy>P reaction is caused by the effect upon the main magnetic field 
bv the field coils by the magnetic field about the rapidly re- 
volving b iron armature and its coils, and this reaction distorts or draws 
the main magnetic field out of its natural position. The neutral point 
is thereby changed and the brushes must be shifted to compensate for t 
reaction. Ms change in the setting of the brushes is shown in Figure 13. 

Rv referring to the cycle of events in the loop as shown in Fi S^ r ® 4 
tiL neutral S point mentioned there, armature reaction may be more readily 
understood with the following explanation. The neutral point or plane, 
vou remember, is that point where the armature loop or coil moves paral¬ 
lel with the magnetic lines of force and is the point of zero voltage or 
whereno induction occurs. The current changes direction in the loop at 
either side of zero position. Armature reaction changes this neutral 
point, or point of commutation, as it is most generally terme . 
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Suppose that an armature revolves in a magnetic field with the external 
circuit open or not connected to the brushes on the commutator. The 
main field will in this instance remain normal, that is, the lines of 
force will extend from N to S, or from north to south magnetic poles 
as shown by the dotted lines in Figure 12. When a load is thrown on 
the generator the circuit through the armature coil is closed and re¬ 
action between the field proper and the field of the armature results. 
This reaction between the armature field and the magnetic field of the 
pole pieces causes the normal neutral plane to shift, and it is readily 
seen that the coils, which are passing the point where the neutral plane 
formerly existed without any load on the armature, are not moving paral¬ 
lel with the magnetic field but are cutting the lines of force at an 
angle? see Figure 13# Therefore the brushes must be moved to that new 
position of the neutral point which results from such distortion of the 
magnetic field, for at this new point the coils on the armature will be 
travelling parallel with the distorted magnetic field. The proper ad- 


NEUTRAL POINT 
.WHERE CONDUCTOR 
r IS PARALLEL WITH 
I FIELD 



NEW POSITION NORMAL NELMR.AL POINT 



Figure 12 Figure 13 

justment for the brushes is at the "point of commutation”# The brushes 
must be shifted on both generators and motors# 

POSSIBLE TROUBLES 

Generators should be watched carefully to correct troubles which may 
appear unimportant at first but which may later become serious# The 
most important possible troubles follow: 


The bearings of a generator and motor should be kept in good condition; 
the oil should not be allowed to become gummy. The oil rings should be 
watched at all times to see that they are carrying oil to the shaft and 
bearing. 

Figure 14 illustrates a bearing and oil rings. ”A n is the bearings with 
the oil rings in the slots fitted loosely on the shaft. The dotted lines 
show the shaft which carries the rings; as the shaft turns in the bear¬ 
ing the oil rings which rest on the revolving shaft also turn, picking 
up oil as they rotate and thus splashing the oil onto the shaft. ”B” 
shows the pillow block, the lower half containing the oil well (the rings 
are shown in dotted lines) the upper half of which is held in place by 
bolts and is called the "housing” which covers the bearing. 
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The brushes must be given special care. They should fit into the brush 
holders in such a manner as to prevent "chattering" and still be free to 
move up and down. 

The spring holding the brushes in contact against the commutator should 
be examined and adjusted for proper tension to avoid scoring of the commu¬ 
tator by the brush. 

Keep the brushes and brush holder free from dust and see that the face of 
the brush resting on the commutator is fitted properly to the commutator 
in order that the brush bears evenly at all points against the segments. 
Should it become necessary to refit the brush to the commutator do so as 
shown in drawing 15, Lift the brush and place a piece of double 0 (00) 
sand paper with the smooth side against the commutator. Allow the brush 
to drop back against the rough or sanded part of the paper, then allow 
the sand paper to follow the curvature of the commutator and with a back 
and forth movement the sand paper will cut away the carbon brush, insuring 
a close fit. The tension of the spring will keep the brush against the 
sand paper while you are moving it back and forth. This is the only ab¬ 
rasive that should be used for the purpose, DO NOT USE EMERY PAPER, The 
machine should be so left that it cannot be accidently started during the 


Figure 14 

Figure 15 

process of fitting the brushes. Keep all abrasives especially those of 
a metallic nature, away from the commutator and bearings; emery paper 
will cause short circuits between the segments of the commutator and 
will cut the bearings if allowed to come in contact with them. 

Sparking at the brushes can be caused by high spots on the commutator 
which should be remedied. Rough or pitted commutators should be turned 
down on a lathe. Excessive loads at times cannot be avoided, but after 
such instances the brushes and commutator should be examined and cleaned 
and given as good care as possible. The mica insulation between the 
copper segments is often higher than the segments themselves; the mica 
should then be cut down on a lathe. If the brushes are out of the 
neutral plane, i.e., point of commutation, they may be correctly ad¬ 
justed by shifting the rocker arm. If a brush becomes wedged In its 
holder it should be removed and be given a thorough cleaning. 

An armature coil which is partially short circuited will cause sparking; 
this must be located and repaired. 
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The commutator may at times "become extremely hot due to excessive 
current being drawn from the generator. There is, in this case, 
only one remedy; reduce the load on the generator to normal. 

The armature loops or conductor terminals may become loose in the 
segments; this raises the resistance of the contact and produces 
he at. 

At times metallic particles become lodged between the segments of 
the commutator due to gummy oil which has been splashed there from 
the bearings. The particles come under the brushes and being de¬ 
posited between the segments, they cause sparking. The commutator 
and brushes should be cleaned, using clean gasoline on the commutator 
and polishing with a piece of heavy canvas. 

A burned out or shorted or grounded armature coil will cause sparking. 
Tests for locating such trouble will be given you later, together with 
tests for locating short circuits, grounds and broken connections. 


EXAMINATION - LESSON 10 


1. Is there any major difference between an electrical motor and an 
electrical generator? 

2. What is the purpose of an electric generator? 

3. What grade of emery paper should be used to clean a commutator? 

4. What is the purpose of field poles? 

5. What is meant by the term "residual magnetism”? 

6„ Draw a diagram of a shunt generator. 

7. (a) What are brushes used for? (b) What care should they receive? 

8. Are the bearings of a generator considered important? 

9 Suppose the field poles lose their residual magnetism, how would 

you proceed to overcome this difficulty in order that the generator 

might be used? 

10. What is the purpose of collector rings? 
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